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(54) TRANSGENIC ANIMAL FOR ALZHEIMER'S DISEASE MODEL 

(57)Abstract: 

PURPOSE: To provide the transgenic animal capable of being utilized for testing the effect of 
a medicine relating to an ability for reducing the characteristic parameters of the Alzheimer's 
disease, such as a |3-protein antibody-resistant reactive substance formed in the brain of an 
animal. 

CONSTITUTION: An Alzheimer's disease model transgenic animal comprises a human being- 
excluding mammalian into each of whose body cells or genital cells a recombined cell 
containing (1) the DNA sequence of a /3-actin promoter, (2) the DNA sequence of a 
cytomegalovirus enhancer, (3) a DNA sequence coding the signal peptide of a human 0- 
amiloid precursor protein, and (4) a DNA sequence coding the C-terminal peptide of the 
human 0-amiloid precursor protein has been inserted, the C-terminal peptide having the 
length of 99-103 amino acid residues. 
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2) h-*#D^;K*X>A>-9--©DNAE?lJ> 

3) kh^-^75P-l'HHSlS^aaffl->^;^7 p 5 1 

4) tht-^7SD-f PWK#ae<0 9 9»Vibl 0 
«. 

^"WF#. EaBEfflEaHWio'WFT?** 

Si*. 

[|Mm3] 1) ^7i'? 1 >^D*-i'-fflDN 
ASB^J, 

2) h*13u<y^)lZX.>/\>y-<DDNAmFL 

3) kh^-*73n^N&iK#Sa©9 9fcV>Ll 0 

am* ±«s«wftfcna*a*ftfc, t h£W©«?L» 

*o 

1) E5I#^2©73y«E5ll**'r«, EttK- 
^73 n-f PMHia^ F» 

2) EJ0«^3©73y«E5H«*r*, 2 2#g©^ 

3) E5B**4©75/EEaift3rr*, 4 6#@©A 

4) E5D»^5©73/EEJIIt*f*3E*th^-^ 

5) E?H»*6©73/EEJ!IS*rr*, 3#lfflU^ 
>^7XA5^>l;. 4#B©^?*=>*in-f^>fc 
aaib&JEJMI:^^? F*> &StfftSlt$i!( 1 ~ 3 ©7 

A-f V-^x;V F 5 >X 5? x - y ?|Mfc. 
[ff$3! 5 ] fflgftlttfi:* »r JTaT©«BW!a[*tt» 

«. 

2) CA«tS©«l§m#«T©#»!i&?e, 

3) £fU7*ttt©fllilJK 

4) »*u>«fc*'>saji©ifi*£#T*, 

~ 4 ©T^S/A-f h 9 >X yx = y ^» 

*o 



[0 0 0 1] 

[*SI±©fiJffl#jP] C©«fltt, HRttfcfta©** 
teM»L&*©ll58fcW«a:«« ; E5r^fc«-r* , b©T? 
$>S. SfcfflXtt, ^75D^ PMK#SB (/J 
-amyloid precursor protein, APP : £:ft£AP 

p iff .so ©-**3- Hf*^*tt«e?«Mii»ee 

6©yyAfc«0a^h5>XS?i=yi' (transgen 
ic) ft*©(f«fcBW«fe©T?, *©*T, 
?««#*£©«B3"f^Tr*JE<3i3ll3»!as*-BJ;5 

[0002] 

[&*©&«] *5E©»±X*©5SHfcJ:D, 

(DNA) *E©Srt^ffiAf SflUHtettSE 

tic±o. K©»ft#fc*©*Kft«*&A>«R a>*> 

don J. et al., Proc. Natl. Acad. Sci., USA, vol.7 
7, p. 7380-7384, 1980 ; Jaenisch R. et al., Cell, vo 
1.32, p. 209-216, 1983) . d©Ktt. fitt (MM) fc 

*#»*tt^*ttDNA*e6©»ft#fc«t0aA;Tf* 

(Gordon J. and Ruddle P., Science, vol. 214, p. 1244 
-1246, 1981) . J&D&Sm&fl-JfettDNAti* r*9>X5> 
-> (transgene) tlftfn. -«SW(C7 p n^-^-t 
cDNA«©B»3ie?i*>6j«5. ^1*ttDNA©» 

tt, E©IMB^«iie^t>»£**»£a»»*. fto 
T, *©»a©*i», ^*14DNAiCJ:D3-H3tlSg 
fi««4«9h. #fc*©»B#£#fcioT«R&«E 

s*&UTVi«as» *©fl#©58*©**»jisnrfi, 
«#©*»sfcrasa»©*fcfc3i*Bn-rEfcfc»D# 

*. *B3!©*fcfc^*«»5CfcLTtt, «#T?3HHS 

**^*B«ae©iBH«a«>, i*ffiffi©B«aa©f8 

F**»^©±*«fc«*»ftTV>*:7n;E-*-a*x 
>A>-9— T?»*. «aa««©tfc*tLTH:. 7> 
?-fe>X*£ (Satsuki M. et al., Science, vol.241, 
p. 593-595, 1988) »*>*lf5ttS. 

[0003] fl#««*i*iSB»fATr»Kfiifcan&, &s 

WM-©»*. **©a£Bffl«qEtoofctl»5«ftf±. 
tnSTfc^<^nT*5t), #t£Pal miter R.D. and Br 
inster R.L. (Annu. Rev. Genet., vol.20, p. 465-499, 
1986) Gordon J.W. (Int. Rev. of Cytobiol., vo 

1.115, p. 171-229, 1989) ^©IIMRfcfflXifi'tSttT 

©»eF%s©in TivoTj©«wf. 2) mmvmktt 



C 

3 

suttee d, mmmzmmftnm&fcpwmmma 

TSfcttVX^*©********. ft*ttDNA 
Xf**S5, mm. M&A*£(Gordon et al., 1980) 

[0004] DNAftttxatifcBSftaw-e, ^a^n 

l«©t*#^t56^a**Clt«JTr**. £©£## J 
tt«B, ^3fcttDNA*a6©»fi#fcftDa^V»S 

EtfcSi. t>be:©«tDa*iww8aEnft6. -©ft 

ttttln vlvofc*(t*»fi^5fiS«Wf <«*.«. /— !f 

a. ii©«afcj:D, bh©*aae*ifcflsi&»R*5i 
[0005] 7jky/vfr-*fctt, -smasfcfcfc'* 

*±5fc, AKP©iUB»]9qHrr«2:#jL&nTV»« 
(Terry R.D. and Katsman R, Ann. Neurol, vol.14, i 
p. 496-506, 1983) . 7;l^/W V-3»*#JHfcl4. 7 
THMMTOttKMIMWEft [neurofibril lay 
tangles (NFT), paired helical filaments (PHF) :« 
&£ft£PHFi:l!?.£] , igAJS (neuritic plaque * 
&tt senile plaque) ROTi73n-f F (amyloid) © 
JK73EK FttAPPjJ>S£i;*a»&T!fc 
So t,**, «iET?tt, a-Cjfi^SSOJEeT^yA^T 
-^«GMMl i g73n^F7>**A:F- (amyloi 
d angiopathy) TAPP ©S^FS^^MStlfc C i 

«rtfctt»Ufc73n-f r*©*rt»"r**73n-f o 
F7^— i7 3 7SS (amyloid plaque core protein; A 
PCP) fcSWS, 73D-fF37ge (0 -amyloid cor 
e protein) (*B, EOtflMT^Htt "<-*«aS 

fctt/s/A4«at**an*. »«. rn^js/A4 

gatB?^) a#jWIBWSft*-r*tV»5*flf (Yank 
ner B.A. et al., Science, vol.245, p. 417-420, 198 

9) APP36>si3/A4aa«tftwan, «» 

TStUff ©»HJ*i7;V!VA^ V-*©*H*W©*<6>* 
*Wft77 r n-?i#A.6TVJ*. b39»U 

&. zin*T7A'yA'fv-«©t5 i *ta:s»««»« 4 

©±5afiR*Stttf 6#fiT«%)9»^&. tcif, A 

awteAPPB^ffttt^astffch^xyxi?* 
m®*m, :oAPPSh7>xi?i="^»»ifi 

«»»IC7^S'A'f ^-Slfcttlfcft*. 3fWfc F77W 
A-f V-^x;W^?€r5WIB14*i*5. 

[0 0 0 6]Sj5, tKDAPPcDNA©4fi*5H 
ttHWa-*iMWa***CtfcJ:0, Jlf*l©73cH 
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•o^©W^^&ffl^V^Se$n& (Kawabata S. et 
al., Nature, vol.345, p. 476-478, 1991 ; Quon D. et 
al., Nature, vol.352, p. 239-241, 1991 ; Wirak D.0. 
et al., Science, vol.253, p.323-325, 1991) . L#> 

U Kawabata 6©*ftJ4. *©«, 56ttfcdB!HH\ 

mX\mm2Wt (Nature, vol.356, p.265,1992) . 
Wi r ak6©«*t>» *©»K*fl:tth?>* 

?->K±*feO'?ttfi;v>iV>5 (Science, 
28, Feb., 1992) . #ffffl^Tt) VK ^©77ky/\ 

m«WO9 3/1 42 0 0, WO 9 3/0 
2189, WO 92/13069, WO 92/0 618 
7, WO 91/19810. EP45170 O&tfWO 
8f9/06B8 9fcUT4MI;SttTvS*at, ttWfca 
fit?©*«tfW-Tr*tjfci3. f5n&h5>Xyi^!y 

* ft #re* i:app ©a**t* & n& t v> -o r~mmmfc 
7^A'fv-« i E7 ! ^ft*ttaitanT^av»iat> 

7 y^Btttt. 7*yA-f7-*fc#3«*S3ettiMH 

8£SX*'J-=>^5fc©0S£gftM§5'fe©i 
[0 0 0 7] t&fcfcjffi^fc.fcSK:, 77PyA-f7-^t 

yA<v-*«w©»«t«*ic'baar**«, 

#«©Wfc*5n«73 0'f FtW. JJrW, *AS»W 
■fA*HBt*tiaW*'73D-f Ptttftt. 7JW/W 
v-*WJ*®i#*.snTv>*. Wfc, «AJEttMMI 

<Dy<y>mmmmmm (7^yA-fv-«feSBea«r 
v^) Tfemsn^o *A*73n-f FfcflMtrsaas 

SSI*, «5»WtC»K$n> H4.2kD®39~42 
fl©75 / 5£* 0/A 4Ha*» & fc**«PI 
bfc (Glenner G. and Wong C.W., BBRC, vol.120, p.l 
7 131-1135, 1984) . £©73 /*S*lttftJ&Stt (Glen 
ner G. and Wong C.W., 1984 ; Masters C.R. et al., P 
roc. Natl. Acad. Sci., USA, vol.82, p. 4245-4249, 1 
985) , *©73/*EWtt£n«WftSttTv>sa 

a©fe©t^<s*sfe©"c?»ofe. 

[0 0 0 8] 2r*m tMftJeWMicDNA?-f^9U 

-± o j3 / a 4 na s^trttftflfcfcsfciM x©na 

(tt«#) ft3-F-T*cDNA«0|l|iSn, f©DN 
AEJWWTfrS. 6 9 5iH®73yH«fcDj&3 (£©S 
a£A6 9 5tv>5) Efc. /5/A4gaJ4, 737^ 
7 BJS5 9 7 - 8 9 5©tt«fcffiS-r*Ct«»tHS»ofc 
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5 

(Kang J. et al., Nature, vol.325, p. 733-736, 198 

7) . JEfc. A 6 9 5Kkmz^ feot^^V^-fX© 
APPcDNA (A751, A770) ^&i*f£ft£: (Kitaguc 
hi et al., Nature, vol, 331, p. 530-532, 1988)„ £© 
A 7 5 1 MSSA 6 9 5C5 6ftfr©75 SMtftt^Z 
ftfcfc©T, CCD#^-f>+)— hfc ^7r3'J 

- (Kunitz family) ©-feU >7nT-7~ fcf-Y >t fc? * 

- (serine protease inhibitor) (ETFKP I tP? 
.SO K#1|HC»^ffiHtt***r (Kitaguchi et al., 19 
88) o — A 7 7 Oia(t A751®5 7 > 
U— h©-r<llK:MRC OX-2ttftfcfiHttCDKlri 

1 9fl»©73/»««ifxan&3'-f^c**. £fts 

A 7 5 1, A 7 7 Ott, £*M»fc#<»at/T:V>«. 
tSi. dCD3#tt, H-oate^ (APP) jfcS7/W- 
irT-^-fTCf^^yif (alternative splicing) K<fc 
oT^UaEia^SftT**) (Kitaguchi et al.,198 
8;Ponte P. et al., Nature, vol.331, p. 525-527, 19 
88; Tanz R. et al., Nature, vol.331, p. 528-530, 198 

8) , V>mfeC***£9 9*B0miCj9/A4S& 

jit (2 8 73y»fcamBiw.fc. n~ 

[0 0 0 9] 7*yA^VHMWBfc*tt«APP© 

Sfefc&ftSZltiWSav^fc (Wong C.W. et al., Proc. 
Natl. Acad. ScL, USA, vol.82, p.8729-8732, 1985 ; 
AllsopD. et al., Neurosci. Letter, vol.68, p.252- 
256, 1986; Shoji M. et al., Brain Res., vol.512, 
p. 164-168, 1990a; Shoji M. et al., Am. J. Patho 
1., vol.137, p. 1027-1032, 1990b; Shoji M. etal., B 
rain Res., vol.530, p. 113-116, 1990c) . fcT, 7 

sew Haattcn6st#fcj:DTOan*tm**. 

£ft£>©iri#:£fflV>T, WLtf. AP PfcobSir^©^ 

rtTM«5sas*&«^, app t^©«i8^iaga© 

[0 0 10] APPtt^BSfc/EWKaHH-rssaT? 

*o. *fc, aa^fc©»m?fc<fc<##sft&aa-? 

£3 (^XtkhTlt 73/BWM,T97*©-S 
#fi6ft*) CifrS, ttlBIM£* (cell-cell adhesi 
on) -<»«IBiMt*tMia«(Wa*fcl/Tl»*t>©t* 
££ft&# (Shivers B.D. et al., EMB0. J., vol.7, 
p. 1365-1370, 1988) , IEWfc«ffltt*£fc*?ljT!* 
3. ftfi, /3/A4«a«t*»fta»JS#«IBBfc# 

1*WBBfc#UTtt, *JlirPlil«*tt&l/r«<i: 
£#*jS3ft, £S£ftT^.5 (Yankner B.A. et al., 1 
989) . C©*»3RT?J4, *SH?&tt8*ttfcl/Tfl 
<SB#«, /3/A4iia©2 5-3 5#g©7S7^lC 
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ffiSU H©*jm*fc*=>#©<*:/?l*fc«PWfc&« 
*5Ct)5«S3nft (Yankner B.A etal., 1989) . H 

nteB8aii,T»#«v»©fi, /j/A4aas*KAK* 

fcHjSSft^aA-rst. C©a*«tin vivo tC*5^T 
fclu^ut, 2ttfPHF©«|«lS»Tr**||#j|(»flS 
(tau) SBfflSUfoWRSaftftj&Trfca (Kowall 
N.W. et al., Proc. Natl. Acad. Sci., USA, vol.88, 
p. 7247-7251, 1991) . ftoT, /3/A4ga#«iP 

HFti®sna«^nL jet, feot^jST 

10 tt. APP©C**«©MBrtattft. ^nf^^t- 
•K C^C a ! V*Wi?a'J >«»tt^ny-f 
IIfcJ:0»«ftSn (GandyS. et al.,Proc. Natl. A 
cad. Sci., USA, vol.85, p. 6218-6221, 1988) . * 
IBJai8jftTfc#fiEl-**BGTP«&&«aTr**G0 
tNlimm?mt&k\ f >5m& (Nishimoto I et al., 
Nature, vol.362, p.75-78, 1993) fc&O. APP*t 

[0 0 11] APPlfifttthOl^. K!2 1&£# 
©«Ufc#frr*::t*»tt6nT^* (Goldgaber D. e 

20 t al., Science, vol.235, p. 877-880, 1987) . 

^Ktt7Jl'yA-f7-SI (familial Alzheimer's dise 
ase)©3t^ 0Sfi!¥*a*6 5^JJ(T©fc 

©) *JRfc:fel*T\ APP©75/K##6 4 2(Kang 
I. et al., 1987©e70fc*3< ; KT. APP©1S 
75/MBaHMang J. et al., 1987fc»^V»T 
HtfBLT&S) KVal*6 I 1 e ^©£«SESas5£M 
Sftfc (Goate A. et al. , Nature, vol.349, p. 704-7 
06, 1991 ; NaruseS. et al., Lancet, vol.337, p.978- 
979, 1991; Yoshioka K. et al., BBRC.vol.178, p. 114 

30 1- 1146, 1991; Hardy J. et al., Lancet, vol.337, 
p. 1342-1343, 1991) . Rfc, WC75/««ffifcPh 
e, Glyfc^S*© 73/»^©£*»SWJR.a:Sft 
(Murrell J. et al., Science, vol.254, p. 97-99, 19 
91;Chartier-Harlin M-C et al., Nature, vol.353, 
p. 844-846, 1991) „ SOdtt7*y/N-f T-*©»fifc 
Z. ©Val ©X jWSSftffiNfeK*: UTV> 6 i# A 6 ft 
TV>*. #y>ym (Dutch-type) ©ftfittKH 

jWC#573n-f Ftt*©*&. /3/A4Sa©F*lgB, 
gptAPP©75yK#^-6 1 8fcG 1 u*6G 1 n'v 

40 ©3§$3gg#2».Sft5 (Levy E. et al., Science, vo 
1.248, p. 1124-1126, 1990) . JSfctt, /3/A4Ma© 
N*««©2fl©75 -/»©«» (73 7S#-^5 9 5 
CLysAtAsn^ Rtf73/K#*f 5 9 6 ©Me t 
Reu^ffi *U^i-x>©^ffi7;^y/Wv 
-«tM»-rS21t^Hi«aft(MullanM. et al., Nat 
ure Genet, vol.1, p. 345-347, 1992), ^©3"T^X 
fx-T>M^Stl¥tfn«. ^©Jc^tCAPPfcW 

T*^±#*6Mffi«ato«a», 7;vy/wv-** 

•BTKracTSn-f H3j«»*Sft, tt»-r*3B». *u 
50 T, 0/A4aB©*«fcJ:Dt*©±3fc#«iIB*qg 



ttbTVK©*>fcH3 ;*#xXAK^Tf4fa£>:£2&ft 

[0012] ss, *t>w«iaoT^*oB. mmz 
75 cw App©£*©,fc5fc 

So MAO, APPcDNAfcfcAbfcfcM&Ilttini 
(embryonic kidney) Hfi2 9 3*i*»&, Kftg£3C£ 
*»H9kDft«HHU *©N*W©73V»ej||ftft 
«b&»*. |8/A4Sa*#©N**&»&16#B© 
Ly s-eAPP*i^BfSnT^S21t*JjSPA>ofc (Esch 
F.S. et al., Science, vol.248, p. 1122-1124, 199 

o) . ua>u irsn-f Ht i/Tttarrsfctt, ap 
pj4/j/A4ae«»©N5R«iC5ic«-r«»fanwii 
■r*c:i39tje>»T!»D, es chg©n&»ici/fcfw 

ja*sifc. ***fw*©i»*^fflftwsw*£a 

©££3, APP©^n-fe-y-»^(Ctt, 1) APPS 
1 0 0 kD£U©£HB&lR£* (secretedderivative) 

tc*JB«©fi^ai*2:ic»#ana, t^psae 

*S8 (secretary pathway) fc, 2) /3/A4«e©«B» 
©»T?£tJC*iMI©8l* fc** S ©^^ H « 
V»toU>*x> F»/-T^/>J V!/-v;HBK 
(endosomal/lysosomal pathway) C>2°z>W&Z>L%%. 
SfrlT^S (Gdlde T.E. et al, Science, vol.235, p. 
728-730, 1992) . 

to'o i a] «ot, twmmrfry/^ v-mm, 

SyX^x-f>lC9APPlfif±©3 

«jjf©£*aEjw*3= c*i5©2'3©ftwia» 
J4£©±5ic«*an*©«»tn5jflitt*&*«Hfeanr 

V>fcV>#, ^tiSAPPT^-n^4APP©7 p n-fey> 
>^©«*&£x> F V-VJV/U vZ-YASSKHg 
»fc**.**««»:3'b©ia£;Sn*. COiWeT? 
tt. 2in6APP7^-0^ftiltBHa"r*h9>X3?i 
= 5»J'IM&5'X:rAtt, APP0^Dtr»»S 

ws^fc-rsfca&o^aimsiiift-r**)©-?**. 

[0 0 14] 

[«W*»»«U<fc5i'r4IHB *3S9itt, APP©-& 
iSfcH-rs^WB, Pb<t4. APP^gOAPP 

-rs-bo-cs*. Efcasacittt, /3/A4ga©-& 

*ttt«ftBjh-r*fc»©««I©in vivoX?'J-x> 

f**!i« > r«"b©r*5. 

[0 0 15] 

CBHBft«Wr*fc»©¥a] 7WMv-*tM 
b&APP*3-HT*DNAWfrSi|ffL»W»SL< 



x x v v M®<D#®2kMrm* is.** -mmrnxn w© 
s. e/A4«ej±APP©C5tam«ittfc^6*ia6sn 

*©T?. APPfflC*S|**tt©*©;*«8Stt, &/ 

A4ge©»ri6ft«au *©ifg*tbT, #;£©#« 
©5§fcRtf«A«©»ij6*a«»s* sn*. 
[0016] *«»©««&£«. js/A4aas-&o 
io APP©c**«**fcaA&7n*-*-©«fp© 
T. Wll^**m»©£©^:/©iMTfe3i*»8ia 

A-fT-«i»#©iwifc*tt*75 0'r Hottar, 

fci">Ba©iaS. yU7Mlft©m iMMtiEfcfcW- 
SttSJMBE. Mfctt, »*©ffi»fi9ftff»©fiTj8«3F 
#iB^SnsATf*S. *fc. fiftftfflAPPmRNA 
©7M-tr^ ^XT"?^ -»^©A^->©^tfe 
£©»SC±oT3l*SE3ft*£Trfc*. KK, #8 
W©«fifc£li. j3/A4ga©tfTSl£li)0f7*5y 

20 Bowis^y^n^sn-H-rsDNA^ift^rr 
* a p p ©x> f v-v;i//u y y-v;nsssfc* 

&*^n-fe y -»^R:«fl:£#&u ?nr7- if©ffi 

©*g*, JHrtT©*fi©73n^F©Stt**3*tt5. 
tot, *38WT?jPB^anfch?>X^x = y^»* 
O. APP«6i^D?T— t?t©«Sffffl, $>sv> 

a. rt«EeAPPt»Asn&n*ttaara*©fflsff 

ffl^Sin vl¥oT9r^*fc»©#flIfc*ftiltt'r*'b 
# ©T*t5, *fc, TA-yA-f , T-*WMai©SSRfc>bjR| 

[0 0 17] *ft!PI©Btttt. j3/A4SSirffi^TS 

a p p © c muum. jatzoTi-niriwmm* 

«©»BK:»*fc»S*b©*&»lc'i&KaDNAE 
5H. WW. i*«iDNAt«tfi h9>xyi=?? 

ft*fta«-r*e:tTf*D. *f8Bj©^ffltttbT«, 

C©h7>Xyx-y?iW7;WWY-«0SS 
*WROT/WS'/Wv-*i&**©iii vivo X5"J-n 

>^©&*tfflv^5c:t*tTf#actTJb5. #fgHj© 

40 ftl*i:bTt4, '©h5>Xvx-^^S)#)*tAPP© 

mMs*9xa©(B3L pvTm&aitm, 

#MWWE»©--a©7JP!yA-fVHW9*©fittftas 

cn*Tf»6nTv»«APPae^»xh9> 

[0 0 18] 

(fusion) h7>X^^?^/X§£fffl 
50 ±5fcff5**ftS±fc»*U IB«fS^i:£@W<!: 
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[0 0 19] ^JSMl 

PI3A/NOR3, P/3A/FAD/3, p^A/DjS, 
p J3 A / A N O R j3 Rtf p jS A/N L j8 ©fcigV <j7 X T 

t&t hAP P c DNAffly^tM^H (7S./m 

#*i#aa>si7#B) tj8/A4aafc«a-r«A 

PPOCSf (73/»##5 9 7#B*S6 9 5# 
B) t^m^Jtfe^ (ttl^NOR^tW) Morton 

R.M. et al (Gene, vol.77, p. 61-68, 1989) VXftmz 
SV>£jSLfc. jfef, tt-fpoly (A) RNA (# 
6516-1 ; Clontechft) £tmtU RT-PCR^iCt 
Ot MHcDNA5-f^5U-e^J«b&. «V>fc^9 
-fV- (primer) tt, 'J;t-X^7-fV-BAPP-6 

(E5fl##7) , t>X^V-BAPP-7 (E^rj 

s^8) , t>x^v-BApp-io mymn 

9) , iJA'-X^-fV-BAPP- 1 2 (BE5IJ## 

10) cns*aaic»*^t)-srffl<r»*5iiicj: 

D, NOR3^Lfc. £j£3nfcNOR/3tt> 2% 

©NOR^il Xballtt p'GEM3ZH (Pr 
omegatt) OXbalM'xlAL, £©»*#*. 77 
X5F (pGEM3Z/N0Rb) **»*rtfc"rilMB3tf, 3*5* 
^"^^SllhS (dideoxy chain-termination) (Sange 
r et al., Proc. Natl. Acad. Sci., USA, vol.74, p.5 
463-5468, 1977) t«fcS->-^X>-»y*ff V>, NO 

[0 0 2 0] D 0 <B£I#9 1 £ga?!l## 3 (Dtg-SLTc 
*> ©) F A D J3 (B?IJ## 1 £@S?IJ## 4 ©&£• b 
fcfc©) ti, **WteNOR|3iMi;«iaiT?»*«J, D 
l3ttAPP73;iS^6 1 8(CG 1 ufrZG 1 n^ffl 

FAD0ttAPP75y*#*6 4 2K:* 
v»TVa 1*6 I 1 e^CD*»ftJ9^3jE«e7^^>f 
V-flfcfc****-*-*. DjSRtfFADjStt, 
©APPcDNA (Kang I. et al., 1987) 3 ' ffi©# 

3-H*«tt3 0bpfc^/evja. Jinsa, mat 

MKcDNA5>f 75U-&£fc:Ho r t onS©?ft£ 
tf£V», PCRj*T?B»OB51ftii*bfc. D/3©*§ 
£\ BAPP-10, BAPP-6, BAPP-7© 
AS. 'jn-X^7^T-BAPP-8 (B?!l##l 

1) , t>X^7^fV-BAPP-2 (SB^J#-^1 

2) . MOTA'-X^V-BAPP-IB (6E5IJ 
##13) Sfflv^fco FAD^ffl*§, BAPP-1 
0, BAPP-6, BAPP-701, U/t-X^5 
^?-BAPP-3 (63?!l##14) , -fe>X:/?-fV 
-BAPP-9 (BB5IJ##15) £<fctfBAPP-l 5 



(6) #H¥7- 1 3 2 0 3 3 

JO 

[0 0 2 1] ANORjS QEJIH»B©^?l«ONJi 
KMe t tfttflHL &<*>©) tt. 1 7fl©75/tt&»SriE 

5 isvirswi?- FftK^M.mmx. t n o r 

jBtHi;*itTr**. ANOR3Bt>X^7^"7-B 
APP-13 (BH?IJ##1 6) ^BAPP-l 2& 
fflK PGEM3 Z/NORj3C*fUPCR*ff^. -f 

>*-he*«a*fc. mmtsntzmmtv gem 3 z 

V».'*©B59©iEbSfe«»bfc. NL/3 (K?*J##6 
70 ffl^^?K©NSt'Me t^#JHLfct>©) ttANOR 

ptmm* t>x^v-BAPP-H (sh?ij## 

17) *,i:tfBAPP-12£fflK PGEM3Z/N 
ORflfcJfLPCRSffK "f>U— h ttmSttfe. 

f»l*nftlffrl4pGEU3 zwn-r^sn. -> 
-^x>-»^£rrV\ *©B50©iEl/ae«Bl/fc. 

jSTSfe©-?. APP©7S;if^5 9 5»Lys*S 
Asn\ &tf75/&##5 9 6©Me t*«Leu^ 

^ [0 0 2 2]-^ ±E«»«ef-*5Bi*-a-*&©© 
***-*SlT©J:3fcfMSl;fc. xyMM-*7* 

>A>tJ— tCT««9IJHM'<*jr--pCAGGS 
(Niwa H. et al., Gene, vol.108, p. 193-200, 1991) 
<fcf)2.3kbBlTJt£Sal I/Pst I»fl:fcJ:D« 
DtUU cn*#n-r:>^**- pBluescrlpt (St 
ratagenelfc)© Sal I/Pst Ilfi^AU pB 
s CAG-2^^iILfe (01) . £©2.3 
kbtKK-© ±fBx>A>-3— /^n^E^-©ffi 

X I3I?VX 3' «*3-H»KW>6«a) *^ 
*nTV>*. cDNA*©3fiS3li-fcV»Bfl5Htg 
Tit, jg3X2/y>©Ec oR I gWftfcjf AS*!*. ~ 
©pB s CAG-2©Ec oR I«ttfc±BB«flte? 
NOR/3, FADjS, Dj3. ANOR/3, &tfNL|8© 
&aDNA8fft£JfAU h7>X^xXyi7V7X^ 
affl^5H'pj3A/NOR0, PI3A/FAD3, 
P3A/D3. p J3 A/ANOR J3 . Rtfpj3A/NL 
/3£*§gLfc (02) . V*Xl«IUBfflE<\©DNAJ* 
40 AKS. dnSM'&«MWW:DSa 1 I/BamHIl 

[0 0 2 3] llif, COKIKfctt. DNAtJMfcl/ftD, 

^fetffco. DNAWfrftwr*»©jiff)Wfa:bn 

£©&j6(c» Maniatis T. et al (Molecular CI 
oning, A. Laboratory Manual, 1982) OiWDNA 

fc. 

[0024] simi 2 i aiBjBEffliajRatwn^© 

50 DNAiA 
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1HBIIEH, gEfc«t^SBLTSofcB6C3F m 

tt»Hfc#ftT*SPB»IJfi (cumulus eel 
U a^lZft^ DNAffiASTT-Wf, 3 7t, 5% 
CO»aft*#TT!«#3n*. JSFSKJi, 3 0mm 
WM?7-V'*U*?'}3f\rf4 y^a. (bacteriological di 
sh ) (No. 333656, Nuncft) ±, Ml 6Jg3£$t (Whit tin 
ghaiD.G., J. Reprod. Pert., vol.4, p. 7-21, 1971) U 
50{tl drop {nyyj >iftT?»bnS) 

[0 0 2 5] *fcNOR/S5KB^^- <p J3A 

/NORJ3) *6#6naDNAffl*Xfc"3^Tff«UC 

«#tfe7*»«. S"f*fflfc. pM/NOR 

£>, *£< *ftxfJ>a^A (ethidiui broiide) ©& 

3F«, 93ftMBW#lcJ:«!!M; (C0S^, Sa 1 
I iBamHUWa^SnSfc) , *£<0.8%7#n- 



#H¥7-13203 3 

12 

• StiiiSTMfS. £ 5 L T# S ftfc h 7 >7. >>- > fi, 

MttiASns (Hogan B. etal., Manipulating the M 
ouse Embryo, 1986) „ r-7>X>>— >&-&triKri 0/j 1 
©DNA^ifc ($52 0 0 0 3fcr-©r-9>Xi>->i&*£ 

*na> *!R3iu MftM®^z.™m*&A?z>. a 

&&$IDayl (^^iBSDay 1 fc«jrr*) 

*v»T". SDNA©tfif>^n<y hmmztf-zn 

(founder) fit, iffl*h7>X^ir.^YWtS 
B3tt» •£©Fl^SI£#fc& «*l&ttJI«>WP©# 

■c*is«#sn*) . *m o~3 oiigicT-r^T® 

[0 0 2 6] SICtt, — 3©«iLT. 18A-NOR 
II h7>XS?->* V^XlSBSS»3E(caALT#6 

nfeM^sann^. uO>f!;HDNAftAf> & 
nanfcT«>xE©ft, aA^nfcE©^itaffl*#ji& 

■s-tfxs&ff©*. swawsn-cus. 

[00 27] 

[SI] 



%tfilfcE©& (ft) 



£ A — NOR y? 120/5t 

[0 0 2 8] StlfcjSan*.fc3fc, fe£tlfcl2 0E£ 
©■?>>7;5^, 3 5EES, b7>Xi?3L=.y?M®n?& 
ofc. cneWY^X^WLfcM, 1 EE (0 3 0 
4) J4, 0HBTM-ffliS«a:ft*«tfiTU * 

■5 1 EE (110 2) tt*iffift»UTV»fc. l5©r-y> 
Xi>x=y*IMM4, £«1 0~3 0»a*TTK, IE* 

©e»f***5tt. «^ffi#fc#3nfc„ *lt. /- 

f^a?K ^ix^>^n?H:±oxj"J-^> 

^Sfr&K f£§i©S^ 5 (0 2 0 2, 0 3 0 4. 
1002, 1102, 1301) . KT© 

OWftt. *fcc©5*Kfcwrs<b©Tr**. 

[0 0 2 9] ftjfift|3 r*9>xy->**©mRNA 

K5>xy->a*©mRNA^Btt, 0 3 04, 11 
0 2«ft#bj3A-NOR0 h5>X?xr:9jr?<>;i 
©JMIfc*V»T/— ifX/Dy r-flP«f£ff&ofc. h5 



0 (21) 35 (29) 

ISS^ir&aSlSgiD, £RNAft¥»U 20yg© 
£RNA£ 1 . 1 %7#n-X/ 1 . 1 M*^A7*5*t 

■IV-l/a >Wi [5XSSC (1XSSC=0. 1 5M 
NaCl, 1 5mM Na-citrate, pH7.4), 5 0% 
*;VA75H. 5mM EDTA, 5mg/mlOgt 
40 +r^DNA, 5 X DenhardtKHiSS'&tr] ©+T?, 4 
2 , CfcT2l*nMr3&. 7>?&lZ~7H*> 
^cDNA^n^ (NOR j3&rft) £If!il£143i* 

•J^-fi?— >3>*ffofc. E«I44 2'CfcTl 8B#W 
frtafc. ffiSHi, 0. 1XSSC/0. 1%SDS4>, 5 
6"C, 2 0»|t]fro&. 7j)l?~-\Z-8 OtJtT. 2 
4~7 2l5PMH/fc 0WXJ"J->+3^?j»XAR 

50 %S*jffi©5l3, ltttn%S©tt^0 3 0 4. 1 1 0 2, 
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H^fcBSli. UK, Iff, M. /Ml, 

5. 0 3 0 4T(i f*ffitt©A 6 9 5mRNA 
(~3. 4kb)©S£ji^, ~1 0ffiHB»V»h5>^y 

->ffi*iRNA(»5ffl (~ 1 k b) 1 1 0 214 

K. H?>X$*->S*mRNA©38Ktt£<J! 1 Sft& 

V^tt:. h5>Xyi-yi/?W!?H A6 9 5m 
RNA*JjiJnLTViS 1 1 0 2Jfctf 0 3 0 4 

©fflF-y->^£#Sg) t#\ A6 9 5mRNAOfttA 
7 5 1 (~ 3 . 8 k b), RtfA 770 (~ 3 . 8 5 k b) 
mRNAtili)SLW5C)iSfiJ*5 (WA.&, 1102 

©NOR/3©j&f!l?eS©iigS, fiftttfflAPPmRNA 

©St&TflEfcfciBz: bft««tJBfc»n*. 
[0 0 3 0]2fflSfl4 $xa*>7nyHWf 
0A-NOR/3 h5>XS?x-y^»*R^h5>^ 

V^—vZWM (3>hn-jW ov?x»©APP 

6. Setf^i^M' h*. Shivers B.D. 6 (1988) ©# 
ttfc*3«, JH£T**Wtt3/4#Sil«Ufc. 5 0 
WgScO-y-^^Sl 0/1 6%Tris-Tricine SDS-W1/ 
tTtMlt#L, ^tf;PA-P^>^l/> (Immo 
bilm-P membrane) Ml/?bD^Dyf^>^ (elect 
roblotting) l:i0S?3tfc. ^D»; f-SfaAP P 
K#W6 1C [APPOC^fMKT^l* (6 6 0#g 
a>6 8 9 5#B) KJfr*9U-^tt#;Shoii M. et a 
1., 1990c] (1/500#SO tSJKS*, ECL (Amers 
hamtt) ->X^Af£cfc3!mj££±3&ffl->XxA£JB 
K APPgeco«WJfttt*&. 

[0031] ^xx?>^7 mffi®-m&m4\z7K 

to H4fctt, UliOh^^yi-'^YWt 
#h9>X$>x:=y£lMtW!l8*#wSnTv»*. IP 
"6. Eft*"r*ft3ftTV>**WUM&APP isoform© 
¥^W-y-fX(cftSf5i^l 2 0-kbffi»©Vs<-3«» 
©a > h jjta > h n -;i<Rtf h7>Xxir-^y^x 

l . 4 k D) y V a-)l^->f)Vtit-<mmzmM 

4*fc. (5~6fif) B, 0 2 0 2, 

1 0 0 2, 1 3 0 1 h7>X^x-y^lb^>7;H;: 

msns. ix*ua«»6, co^tt-va. ^/A4ie 

tffia-r-5-4. 2 kD©;t>H»4MtBSni*, £©M 

B r- 7 >x j?x- s/ ? is Mre»f£ s nr 

[0 0 3 2] $tt*!6 tt#*ffiV»fcV^^»©fBffifi 



#l¥7-132033 

-ym®&e>&ftw*'Stj&fflm\zML, ftAPP 

"5X14, j3A-NOR0S#f*3»*fe©r-7>X5>x 

SRSSSWffiU 4%A°7*;l/AT;V7 ; t:H <PBS# 
ftK) fcTlHIBHSft. 5 Mm 

W©fflfrfcfl«Lfc. «M-ttK/t77-f >«, 
-9-. 0. 5*»3-VKfcT3 0#j&»«, jEfcUM&Sl 

jfT?yn y ^>^&ff^, »3fc#Ran&si# (1/ 

500) £&. 3eMffaK # 

WTTlf^^Snfctt^U-* I gGtS^S-tt (S 

■if^-aft (avidin-biotin peroxidase complex : ABC) 
tSJS^iirfc. £ne>©E&«, Mi§^ (ABCtj» 
Fs ^J/^-tt, Burlingame, HSA)©ftarr5^ffit?ff 
&ofc„ /l-^S^-iffci, 3,3' -diamino benzidin 
e (DAB)/NiCl 2 KT5Sfi, RffctoStt*. fflfrfflSBfefl 

S*S**Wfc. «mi=y*/U (Nissul) Jfefifcffr* 

[00 3 3] jSA-NOR/3-0 3 0 4^gE©hv>X 
yi^y^liWW»h7>xyi^-^l*D 
frt*=yX**feTriMPr*i, ^©h7>X>?xn 

iSJif ttiE© C A 3 fftt&f><b t L&gJSilttinerC©** 
£©2», R«*EfUV». H5fc*©aMUfcjRT. 3 A 
-NORU-0 3 0 43Wt©h5>Xi;i-y?*fcK 
«fr t # h 7 > X x - y * gMMHIO fr t A P P ft 
#©— PW6 1 CT?SftfiT«t#h?>XS?x=yiSr» 
•BWfrfctt'C h7>X5?x=y*ft*H-Ctt. ^ 
M««, *K&R, JS-l^©#»)felr#tC§ii<l > Sn 
&. Mic^ffiM^t*, #*©««9SBK:^6n&. 
L, »#, /hH»fctt, Ht^ffft6fta*>t3 
fc. HD±5ftJJfSr4, ffi©Siff [W6 3N ; APP 
©N**fiiJ©^7"?H (1 8*B»&3 8#g) fcK* 
■T5$ift:Sho]i M. et al., 1990c] efflV»Tt>S6tl 
&. H6fc*©9Kftwr. 
[0 0 34] J3A-NOR3-0 3 04^©h9>X 

>tt£^'J7iae(ia (astrocyte) ft»ftttK»fif*tt 
GFAP (glial fibrillary acidic protein) in.ftt 
K«S*6t, h7>X^-^l*t(i#h7> 

x^x^y^ftftfcit^ Tcjsycss, wpaisaK 

(C^K^^'J7«©JiJp£^i!6fc 0 H7fc*©9Kft 

StStl (Beach T. G. et al., Glia, vol. 2, p. 420-43 
6, 1989), fe-tS<H5*»S**l3ft3<5lC. #S»B 
©5Ei£«, ^U7*«W**©«e«»a»T?««L&i 



—228— 



(9) 



#H¥7-1 3 2 0 3 3 
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16 



#X.Sft£. 0A-NORJ3-O 3 043ige©r-5>X * 

-2 8 (Ihara Y. et al., Nature, vol.304, p. 727-73 
0, 1983) TrSm-«E*Stf*£:, r-7>Xi>x-5/^ 

©etlfc [08(A)] . E!OJ:5a:HttR*J4*h9> 
X3?x=y^ft«JHT?fiM»66fta:^ [08(B)] . 
[0 0 3 5] h5>Xfi-5'i'Y!>XO4#?W*0 
9fc^-f„ @9©(A)«j3A-NOR/3-0 3 04 r-5 10 

(¥**&) fttf#h5>XS?x 
-y?v>>X C¥*±*) ©£*3W"C*D, <B)B/3 
A-NORJ3-0 3 04 r-5>Xi>x-y #T?X©£: 

[0 0 3 6] 

-*MW©^5*-*-«^sttsftafcM*asM 

ttttMMMfc W6*58Wfflh9>X3?x=vi?ft*-tra 



&#Sft£. £©*««, »tt©Hrtfc±Ert5*-* 
7>Xi?ir-v i?S)%&tf:*fi!§©# h 9 >Xi>xr: y ? 
[0 0 3 7] 

[ga^js] 

SB5iJ#^ : 1 
E#J©^S : 5 1 
mi<DM : 
$8©$t : -*m 

SB?J©a« : cDNA to mRNA 

e* 

: t h (homo sapiense) 
£*l©ti* : 

4&©flHR : fc h^-*7S n^f HMEff©->^;^^ 



ATG CTG 
Met Leu 



CCC GGT TTG GCA CTG CTC CTG CTG GCC GCC TGG ACG GCT CGG 
Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 



Ala 

[0 0 3 8] m&m^: 2 
mm<D&Z : 2 9 7 

mmm mm 
m<Dik : 

mmmm cdna to dirna 
mm 

GAT GCA 
Asp Ala 
1 

TTG GTG 
Leu Val 



GAA TTC CGA 
Glu Phe Arg 



nC TTT GCA 
Phe Phe Ala 



CAT GAC TCA GGA 
His Asp Ser Gly 



GAA GAT GTG GGT 
Glu Asp Val Gly 



51 



MM 

&fa%> : t r- (homo sapiense) 



TAT GAA GTT CAT CAT CAA AAA 
Tyr Glu Val His His Gin Lys 



TCA AAC AAA GGT GCA ATC ATT 
Ser Asn Lys Gly Ala He He 



GGA CTC 
Gly Leu 



ATG GTG GGC 
Met Val Gly 



GGT GTT GTC ATA 
Gly Val Val He 



GCG ACA GTG ATC GTC ATC ACC 
Ala Thr Val He Val He Thr 



TTG GTG 
Leu Val 



ATG CTG AAG 
Met Leu Lys 



AAG AAA CAG TAC 
Lys Lys Gin Tyr 



ACA TCC ATT CAT CAT GGT GTG 
Thr Ser He His His Gly Val 



GTG GAG G 
Val Glu V 



C GCT GTC ACC CCA 
a Ala Val Thr Pro 



GAG GAG CGC CAC CTG TCC AAG 
Glu Glu Arg His Leu Ser Lys 



(10) 
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ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 
85 90 95 

ATG CAG AAC 
Met Gin Asn 



[0 0 3 9] mm^r: 3 
EM©** : 2 9 7 

mxnw : mm 
mnomm ■. cdna to orm 



£4Sj£ : b 1- (homo sapiense) 

minim ■. 



GAT GCA GAA 
Asp Ala Glu 



TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 
Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 



TTG GTG TTC 
Leu Val Phe 



TTT GCA CAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 
Phe Ala Gin Asp Val Gly Ser Asn Lys Gly Ala He He 



GGA CTC ATG 
Gly Leu Met 



GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 
Val Gly Gly Val Val He Ala Thr Val He Val He Thr 



TTG GTG ATG 
Leu Val Met 



CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 



GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 



ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 



ATG CAG AAC 
Met Gin Asn 



[0040] mm^-. 4 
mma&z : 2 9 7 
mmm : mm 

miamm ■. cdna to mm 



: k r- (homo sapiense) 



GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 



TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 



GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC ATC ATC ACC 
Gly Leu Met Val Gly Gly Val Val He Ala Thr Val He He He Thr 
35 40 45 
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TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His Eis Gly Val 



GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 



ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 



ATG CAG AAC 
Met Gin Asn 



[0041] mrnrnn-. 5 
mmn&n : 3 0 9 
mrnom : mm 
mam : =^m 

btfuV- : MMK 

rnmomm cdna to mn 
mm 

GAA GTG 
Glu Val 
1 

CAT CAT 
His His 

GGT GCA 
Gly Ala 



£^45 : t r* (homo sapiense) 



AAG ATG GAT 
Lys Met Asp 
5 

CAA AAA TTG 
Gin Lys Leu 
20 

ATC An GGA 
He lie Gly 



GCA GAA TTC 
Ala Glu Phe 



GTG TTC TTT 
Val Phe Phe 



CTC ATG GTG 
Leu Met Val 



CGA CAT GAC TCA 
Arg His Asp Ser 



GCA GAA GAT GTG 
Ala Glu Asp Val 



GGC GGT GTT GTC 
Gly Gly Val Val 



GGA TAT GAA GTT 
Gly Tyr Glu Val 



GGT TCA AAC AAA 
Gly Ser Asn Lys 



ATA GCG ACA GTG 
He Ala Thr Val 



ATC GTC 
lie Val 



CAT CAT 
His His 



CAC CTG 
His Leu 



ATC ACC TTG 
He Thr Leu 



GGT GTG GTG 
Gly Val Val 



TCC AAG ATG 
Ser Lys Met 



GTG ATG CTG 
Val Met Leu 

55 

GAG GTT GAC 
Glu Val Asp 
70 

CAG CAG AAC 
Gin Gin Asn 



AAG AAG AAA CAG 
Lys Lys Lys Gin 



GCC GCT GTC ACC 
Ala Ala Val Thr 



GGC TAC GAA AAT 
Gly Tyr Glu Asn 



TAC ACA TCC ATT 
Tyr Thr Ser lie 



CCA GAG GAG CGC 
Pro Glu Glu Arg 



CCA ACC TAC AAG 
Pro Thr Tyr Lys 



T GAG CAG ATG 
e Glu Gin Met 



CAG AAC 
Gin Asn 



[0042] mmn-. 6 
mmo&s : 3 0 9 
miom : mm 
mm : 

h#ny- : £«K 
B2?|J©8S : cDNA to inRNA 

mm 

GAA GTG 
Glu Val 



QcM%i : b r- (homo sapiense) 



AAT CTG GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT 
Asn Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val 



-231— 



#H¥7- 1 3 2 0 3 3 



CAT CAT CAA AAA TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA 
His His Gin Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys 

20 25 30 

GGT GCA ATC ATT GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG 
Gly Ala lie He Gly Leu Met Val Gly Gly Val Val He Ala Thr Val 

35 40 45 

ATC GTC ATC ACC TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT 
He Val He Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He 

50 55 60 

CAT CAT GGT GTG GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC 
His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg 
65 70 75 80 

CAC CTG TCC AAG ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG 
His Leu Ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys 

85 90 95 

TTC TTT GAG CAG ATG CAG AAC 
Phe Phe Glu Gin Met Gin Asn 



[0 043] 
mmcD&fS : 



2 6 



mom ■. -*« 

mm^mrn : momm 
mm 

TTCTGCATCC GCCCGAGCCG TCCAGG 

[0044] mmm^: 8 

mm<D^ : 2 9 

mmnm : mm 
mam : -*« 

mmvmm ■. momm 
mm 

GCTCGGGCGG ATGCAGAATT CCGACATGA 
[0 0 4 5] @B?U#^: 9 

mmo&z : 2 5 
mmom ■. mm 
morn -*st 

b#u?- : tf«K 

mmvmm ■. momm 



20 m>&:tzh 
ft. 



: &v 

» mmoft®. : ±>Xfy^-?~Mk. BAPP-7i£tftt 



®m<D¥f®. :-fe>X^7^T-DNA„ BAPP-10t«#tt 
ft. 



CTCTAGAGAT GCTGCCCGGT TTGGC 

[0046] mmm^: 1 o 

gH^JCOft^ : 3 0 

mmom : mm 

mom : -#« 
h#n&- : mm® 

mmomm mmm 
mm 

GGCTCTAGAG CATGTTCTGC ATCTGCTCAA 



mm<D®m: 'ja-xt^-yv-dna. wot— i2t*fr 
ntt. 



23 

coo4 7] mmm^: 1 1 

BM©ft3 : 2 1 

mwom •. mm 

$t©& : 

mmmm •. momm 



t #1¥7-13203 3 

24 



GTCTTGTGCA AAGAACACCA A 

[0 0 4 8] mvmn: i 2 
eai©*s : 2 1 
emaom mm 
mom : -** 

b^Oz>~ : 

sa^jroaw : mm. 

TTGGIGTTCT TTGCACAAGA T 

[0049] mmn-. 1 3 

BW©ft3 : 2 4 

Eanjffls : mm 

m<D& : 

GGATCCAACT TCAGAGGCTG CTGT 

[0050] mm&n: 14 

BE9U©:gS : 2 1 
K?IJ©3! : 
m<D& : 

h#n^ : Btfgtt 
BH*iJ©«ti : «©&|6 

GGTGATGATG ATCACTGTCG C 
[0 0 5 1] ££(#9: 1 5 

mm<D&z : 2 1 
sm<om : mm 
mm : -*£ 

mmomm ■. mmm 
mm 

GCGACAGTGA TCATCATCAC C 
[0 0 5 2] mm*: 1 6 
K#l©*3 : 3 8 

rnsoM : mm 
m<Dfk : -*m 

h*ny- : ftttR 

mxD&m ■. mmm 
mm 

GGCTCTAGAG 

[0 0 5 3] 

WM<D^ : 3 8 



21 

xmm : tth 

10 *EM&:tzh 

S3?iJ©ftSt:-fe>X77^-DNA D BAPP-2t£#tt 



★IBS : tzV 

m& : 

0 E?I©*HR: UA-XT^-fV-DNA. BAPP-15<h£# 



24 

£«J* : 

ffi?IJ©#&: '-M-X^-fT-DNA. BAPP-3££tftt 



m% : &u 

E?H©»«:-fe^^5<T-DNA. BAPP-9£«#tt 



21 

SHM©#i4 : -k>X^7-rv-DNA„ BAPP-13t£#tt 



ATGGAAGTGA AGATGGATGC AGAATTCC 

mmwm mm 
50 m<D%:-*m 



(14) 



#H¥7-1 3 2 0 3 3 



MMcDWm : 

ft, 

£tt« : * 

GGCTCTAGAG ATGGAAGTGA ATCTGGATGC AGAATTCC 



^-^7^gi>^oqE-^-*Wi-4^X3 Hp B s 
CAG-2«)^3l«'r?^t*l/fcB'?»*. 
[02] ■9-Yh^*n9-f*XX>A>*-/=7hU 
^7^f>yn^-iNORS, Dj8, FAD 
/J. ANORj3fttfNL]3iSI6£l/fc#«h9>X3? 

[03] 0A-NOR/3 h^X^xny^v^X (1 
1 0 2, 0 3 0 4) SWh7>Xyx=-^V?X* 



[06] (A)Hj3A-NOR|8-0 3 04 t-5>Xyi 

XKfc*(t*SSAPPft#W6 1 CfcJcS&igSjSgife 

[07] (A)H/3A-NORj3-0 3 04 f-5>XS?x 
= y*IMMK. *UT(B)tt*h9>XJ>x=»ifT* 
X«K*W-*«GFAPa#fcJ:«ft«K*a«»OB« 

[08] (A)«i3A-NOR/3-0 3 04 h5>X^x 

*W-«a^Ctt#fl 1-28 tCcfc^^^S^I®^ 



[04] /3A-NOR/3 h7>Xyir7^?WSOl i» «9KTf*«. 



# h 7 >x x = y * <^x #> e m®. Lfcmmmvw <y 

xX*>7ay HWfSwbfcHT!**. ffl^fc^B 
fftAPPSfi#W6 1 CT?&S. 

[05] (A)tt/3A-NORj3-0 3 04 h7>xyx 
-y*»*M& *LT(B)tt#h5>X5?x=yirv«> 



[09] (A)f2jSA-NORj3-0 3 04 h5>X^x 
= y £ V <7 X h 5 >X 5? x n y £r t X ©£#3? 
*H?*0. (B)tt0A-NOR/3-O3O4h9>X5> 



91] 



1 2 3 4 J 6 7 1 9 10 11 12 
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